United States Patent 119 D i 3,945,606
McDonald - . [45] Mar. 23, 1976

[54] GATE VALVE

(76] Inventor: Paul D. McDonald, 624 Laurel
Lane, Lakeland, Fla. 33803

[22] Filed: Apr. 23, 1975 - ' o
(571 ABSTRACT

[21] Appl. No.: 570,579 L _
A gate valve particularly for controlling the flow of
' ' chemicals and corrosives includes a knife edge gate

Prima:;y Examiner—Arnold Rosenthal
Attorney, Agent, or Firm—D. Paul Weaver

[52] US.CL ...l 251/326; 251/329, 137/242 and means to assure p'arallelism between the gate and
[51] Il'}t. Cle. i F16K 27/04 a stainless steel gafe- seat in the valve Casing' A bonnet
[58] Field of Search ............. 251/326, 329; 137/242 on the top of the casing has guides for the gate and al-
' _ ) lows full withdrawal of the gate from the flow line
[56] References Cited | without the necessity for the gate passing through the
UNITED STATES PATENTS gate stem packing. Leakage of the valve is substan-
2842283  7/1958.  Smith...ccoooreecennee. R 251/326 X tially eliminated.
3,170,670 2/1965 Johnstone.........ccieevvnnnne. 251/326 X 10 Claims, 5 Drawing Figures

3,447,222 6/1969 Bunchetal............i......e 251/329

4b
' a7 43
45 -
T
| | 37
43 .' ‘ 48
|
4 -
49 =, 33 343 43
1
; ~ 32
/ 3t
" 50
15
23 29
4 30 4
23
14 14
13
I3 . 10
23
== K
I8 AN 1S
2%
S _
20
26
7V 16
1 N1t

122 3



U.S. Patent March 23,1976  Sheet 10f2 3,945,606

43 |
4 1 40
. L 49
. - = 4\ 4G
39D a5
3 79
W 50 ;  ~L 15 \
29 |13 \
' 5 13
13 I8 | /
52-“)/ ~’ TR
PR 752
N \ 0% ‘/,/

7
‘/f' j: .
/ \ g
' 214 7
5 %i
| /
29

NN

’ L 1
¥ | y ‘ i

N A
AN TR
. e i .




U.S. Patent March 23,1976  Sheet 20f2 3,945,606
46 - 46— a3
A @ 45 =N \"47 43
3771 ] ' 45 |
+ 37
43 4%
43
4 Al
) ZI N
J 3
34 35 35 R 33 45 34 33§ 435 a9
SN
i 6 | i 31
30 "3 | ,. 50
1— “lll’l;li;‘ . 3( 30 23 I ‘/’29
| 29 -
‘ l 0 Uy
35 25 23 | 1 23
[ 16 J | Y y 4 | 'fg
M sa i
24 | lﬂl""’Z? l S 5 fE“' E 10
il N 22
l{ {:llj-’ I T’E} E 28
" : - TN i:l h |7 26
b, ﬂ 26 AN 7 e ﬁ 119
oy 281, 81N
! 26 21T | 2%
) . 26~--4 : :
O , o
VAT 19 f’ | l | 1
}‘: |ii 'hl !." / s - _ﬁ. s
OX//AN. N s 4
\\‘x.ﬂ_‘_ #g_,_..f’/fr/ /| 53 26
R - ) '
O 2L )/ 4RI 16
' O ' 14 14
4 53 " 3



3 945 606

1
GATE V’--ALVE

BACKGROUND OF THE INVENTION

The invention arises as a result of a need for a more
reliable and efficient gate valve to control the flow of
chemicals including corrosives without leakage and’
without constant maintenance to free ‘the binding of

parts as has been necessitated by prmr art valve struc- |

tures.

valve has been provided which employs a stainless steel
knife edge gate and coacting stainless steel seat, to-

gether with means to assure true parallelism and face- |

to-face contact between the gate and its. annular seat.
Additionally, the valve employs a bonnet above the
casing integrally secured thereto and having opposing
parallel guide channels for the gate which further as-
sure its freedom of moving without binding. The chan-
nels are provided with clean out means. The valve
actuator stem passes through a packing gland above the
bonnet cap or top plate and therefore the gate element

does not engage or pass through a packlng and is sliding

contact during its operation with metal faces only.
Leakage and binding of movmg parts is substantially
eliminated in the mnvention.

Other features and advantages' of the valve will be-

come apparent during the course of the following de-
scription. -

BRIEF DESCRIPTION OF DRAWINGS

FIG.11s a perspectwe vlew of a gate valve embody-
ing the invention. ., .

FIG. 2 1s a central vertlc al sectmn taken on line 2—2
of FIG. 1. .

FIG. 3 is a vertical sectlon taken on lme 3—3 nf FIG.
2 |
FIG. 4 1s a horlzontal sectlon taken on llne 4—4 of
FIG. 2.

FIG. 5 is a horizontal sectlon taken on llne 5—5 of
FIG. 2.

DETAILED DESCRIPTION

Referring to the drawmgs in detail wherem hke nu-
merals designate like parts, a gate valve designated 1n
its entlrety by the numeral 10 comprises a body or
casing formed of two opposing plates 11 and an inter-

vening cylindrically curved spacer element 12 welded
to the plates 11 to form therewith a unit. As best shown
in FIG. 1, the plate 11 have top extensions 13 integral
therew1th for attachment by welding at 14, FIG. 2, to a2
bonnet 15 whose structure will be further descrlbed
A sturdy stainless steel ring 16 is secured by welding
or the like within aligned openings of the casing plates
‘11, and within the bore of the ring 16 centrally 1s an
annular flange or shoulder 17 whose interior face is
accurately formed to provide a true flat surface. for

seating the adjacent true flat face 18 of a preferably .
60

stainless steel gate 19 having a peripheral knife edge 20
extending entlrely around its lower portion which is
semicircular in form, FIG. 3. The knife or beveled edge
20 of the gate 19 extends above the axial center of the
ring 16 in two parallel longitudinal sections or lengths
21 which terminate at 22, FIG. 3, substantlally above
the axial center of the lower valve casing or body. The
upper portion 23 of the gate 19 is noncircular with
parallel vertical square edge portions 24 and a top

2

'transverse right angular edge 25 as shown in FIGS 3

_ and4

10

In achieving the objectives of the mventmn a- gate |

“Welded in the bore of stamless steel ring 16 in spaced
opposed relationship to the annular seat element 17 are

“plural gate truing lugs 26, preferably four in number

and equ:dlstantly Spaced circumferentially on the ring
16. The ring 16 also has a beveled seating groove 27 to
accept the gate | kmfe edge 20 and conform to'its shape
and this groove, .as_best shown in FIG. 3, extends con-
tmuously around the lower circumferential side of the

~ ring and :gate.’ Above its axial center, the ring 16 is

slotted at- 28 centrally to allow vertical movement of

. the gate 19 during valve operatlon The opposite sides
of the slot 28, as viewed in FIG. 3, form straight parallel
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continuations of the arcuate groove 27.

The previously-mentioned bonnet 15 is rectangular
in configuration and constitutes an mtegral top exten-
sion on the lower casing formed by the elements 11 and
12. The bonnet 15 comprises flat parallel side plates 29
and intervening relatively narrow spacer plates 30
welded or otherwise integrally joined to the side plates
29 to produce a box-like configuration open at its top

end, a substantial distance above the annular casing. As
shown in the drawings, the bonnet plates 30 have op-
posed parallel guide grooves 31 for the vertically mov-
able gate 19, to assure proper alignment and guidance
thereof during its vertical movement. The square edges
24 of the gate are slidably received by the guide
grooves 31 during the operation of the valve. The gate
19 moves centrally through the bonnet 15, midway
between the side plaies 29. As shown in FIG 2, the
construction is symmetrical throughout. |

Adjacent the open top of the bonnet 15, a margmal
mounting ﬂange 32 is welded thereto, and a bonnet cap
or top plate 33 is firmly secured to this flange by bolts
34 with a compressible sealing gasket 35 intervened, as
shown, to render the bonnet fluid-tight. Clean out plugs
36 for the guide grooves 31 are prowded preferably at
the locations shown in FIG. 3.

The gate 19 is raised and lowered by a centrally at-
tached rod: or stem 36 which is provided with screw-
threads 37 on its upper end portion above the bonnet
15. A packing 38 receives the smooth portion of gate
stem 36, immediately above top plate 33, and this
packing is contained within a sleeve 39 ﬁxedly secured
to the top plate centrally A packing pusher 40 is re-
ceived telescoplcally in the sleeve 39 and is adjustably
held by a pair of upstanding threaded studs 41, rigidly
attached to the top of plate 33 near opposite SIdes of
the sleeve 39. Immediately below the packmg 38, FIG.

3, the top plate 33 has an opening 42 receiving the stem

55

65

36 movably. The packing 38 assures no leakage of the
bonnet around the gate stem, and a feature of the valve
is that the gate per se does not intersect or pass through

any nonmetal packlng or seal.
The gate 19 and its stem 36 are caused to move verti-

cally between valve open and valve closed positions by
an upper hand wheel 43, keyed at 44 to an internally
threaded bushing 45 which rotates with the hand wheel
and has threaded engagement with stem portion 37. A
hand wheel retainer nut 46 and washer are carried by
the top of the rotary threaded bushing 45.

The bushing 45 is swiveled within a vertical bore of a
fixed collar 47 carried by the top of a yoke having
diverging arms 48 whose lower ends are attached at 49
to rigid brackets 50, welded or otherwise fixedly se-
cured to the bonnet 15. By virtue of this construction,
rotation of the hand wheel 43 will produce longitudinal
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movement of the stem 36 and gate 19 as a unit within
the valve casing and bonnet. The gate may be elevated
to the level of the top plate 33 and in this position the
valve will be fully opened with the entire bore of the
ring 16 unobstructed. The drawings show the gate valve
fully closed with the knife edge 20 seated and the gate
in full contact with the annular seat 17. |

The valve casing is adapted to be coupled as at 51,

FIG. 5, with the flanges of pipe sections 52, and toward
‘this end a series of bolt receiving through openings 53
are provided around the lower part of the casing, with

several tapped and threaded openings 54 in the top part
thereof to receive pipe coupling screws. |

1t is to be understood that the form of the invention
herewith shown and described is to be taken as a pre-
ferred example of the same, and that various changes in
the shape, size and arrangement of parts may be re-
sorted to, without departing from the spirit of the in-
vention or scope of the subjoined claims.

[ claim:

1. A gate valve comprising a casing including a ring
member whose bore defines a flow passage through the
valve, an annular flange on the ring member projecting
inwardly of said bore and having a side face forming a
seat, the ring member having a beveled groove 1n the
bore thereof adjacent said seat and the ring member
having a slot substantially tangential to said groove
opening through the upper side thereof, a bonnet on
said casing extending upwardly therefrom and having
opposite side guide grooves registering with and lead-
ing upwardly from said slot of the ring member, a plate-
like valve element including a beveled edge movably
engageable with said seat and said beveled groove
through said slot and adapted in one position to com-
pletely close said bore defining said flow passage and in
a second position to completely open said bore, said
valve element in said second position rising into said
bonnet, an actuating stem connected with said valve
element and extending through and above said bonnet
and being screw-threaded on a portion thereof above
said bonnet, a packing means for said stem and shdably
receiving the stem at the top of said bonnet, a hand
wheel means having threaded engagement with said
screw-threaded portion of the stem and operable to
raise and lower the stem with said valve element, and
support means for the hand wheel means secured to the
bonnet and extending substantially thereabove and
having a swiveled connection with the hand wheel
means. |
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2. A gate valve as defined in claim 1, wherein the top
of said bonnet is open, a removable top cover plate for
the top of said bonnet having an opening receiving said
stem movably, said packing means comprising an up-
standing sleeve on the top cover plate surrounding said
stem, a compressible packing within said sleeve sur-
rounding said stem, a tubular packing pusher having
telescopic engagement within said sleeve and engaging
the top of said packing, and adjustable screw-threaded

means interconnecting the packing pusher and said top
cover plate of the bonnet.

3. A gate valve as defined in claim 2, and a compress-
ible sealing gasket between the top of the bonnet and
said top cover plate. |

4. A gate valve as defined in claim 3, and at least a
pair of removable clean out plugs on opposite sides of
the bonnet adjacent said opposite side guide grooves of
the bonnet.

S. A gate valve as defined in claim 1, and a plurality
of circumferentially spaced gate valve element posi-
tioning and truing lugs on the bore of the ring member
in space opposed relation to said seat and shdably con-
tacting one face of said plate-like valve element.

6. A gate valve as defined in claim 1, and said hand
wheel means comprising a rotary bushing having
threaded engagement with said screw-threaded portion
of said stem and having swiveled engagement with said
support means, and a hand wheel keyed to said
threaded bushing to turn therewith.

7. A gate valve as defined in claim 6, and said support
means comprising an elevated support collar for said
hand wheel having a swiveled connection with said
bushing, and spaced downwardly divergent arms carry-
ing the support collar at a fixed elevation above the
bonnet and having lower ends anchored to 0pp051te
sides of the bonnet.

8. A gate valve as defined in claim 1 wherem said
ring member and said plate-like valve element are
formed of stainless steel. . ,

9. A gate valve as defined in claim 1, and means on
OppOSlte sides of said casing to facﬂltate coupling the
casmg to a palr of axially ahgned pipes with the bores of
said pipes in substantial registration w:th said flow pas-
sage.

%0 A gate valve as defined in claim 1, and said
bonnet being hollow and rectangular in cross section
with said guide grooves disposed centrally therein, said
valve element having a rectangular cross section upper
extension whose substantially square edges are engaged

in said guide grooves. |
¥ * * k k-
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